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L4 ANSWB? 1 OF 56 CAPLUS COPYRIGHT 2003 ACS 
AN 2002:449426 CAPLUS 
DN 137:28988 

Tl "•Transgenic*" mice containing polycystin-2 ***PKDL2*" gene 
"'disnjption*** and the uses the mice as disease model for drug 

screening 
IN Allen. Keith D, 
PA Deltagen, Inc.. USA 
SO PCT Int Appl.. 50 pp. 

CODEN: PIXX02 
DT Patent 
LA English 
FAN.CNT 1 

PATENT NO. KIND DATE APPUCATION NO. DATE 

PI WO 2002045492 A2 20020613 WO 2001 -US46478 20011204 
WO 2002045492 CI 20020926 

W: AE, AG, AL. AM, AT, AU, AZ, BA, BB, BG, BR BY, BZ CA CH CN 
CO, CR. CU. CZ. DE. DK, DM, DZ. EC. EE, ES, Fl, GB. GD. GE, GH ' 
GM. HR. HU. ID. IL. IN, IS. JP. KE, KG, KP, KR. KZ. LC. LK, LR 
LS, LT. LU, LV. MA. MD, MG. MK. MN. MW. MX. MZ. NO. NZ OM PH 
PL, PT. RO, RU. SD, SE. SG. SI. SK, SL. TJ. TM, TR. TT, TZ UA ' ' 
UG, US. UZ, VN. YU, ZA. ZM. ZW. AM. AZ. BY, KG. KZ. MD RU TJ TM 
RW: GH. GM, KE. LS. MW. MZ. SD. SL, SZ, TZ. UG, ZM, ZW AT BE CH 
CY, DE. DK, ES, Fl, FR, GB, GR, IE, IT. LU. MC. NL. PT, SE TR ' ' 
BF, BJ. CF, CG. CI. CM, GA. GN. GQ. GW, ML. MR. NE, SN. TD, TG 
AU 2002027220 A5 20020618 AU 2002-27220 20011204 
US 2002194636 A1 20021219 US 2001-5211 20011204 
PRAI US 2000-250999P P 20001204 
US 2000-256201 P P 20001213 
W0 2X1-US46478 W 20011204 
AB The present invention relates to •"transgenic*" animals, as well as 
compns. and methods relating to the characterization of gene function. 
Specifically, the present invention provides ***transgenic*'* mice 
comprising mutations in a polycystin-2 — PKDL2**' gene. TheDNAand 
protein sequences of •"PKDL2*" from mouse were disclosed and the 
***PKDL2"* DNA sequence was used for design the targeting amis for gene 
knocking out The resulted ***transgenk:*" mouse exhibits a 
phenotype of hyperactivity characterized by increased total distance 
traveled in an open field test Such *"transgenic"* mne are useful 
as models for disease and for identifying agente that modulate gene 
expression and gene function, and as potential treatments for various 
disease states and disease conditions. 
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AN 2003:94321 BIOSIS 
DN PREV200300094321 

Tl Qeavage of polycystin-l requires the receptor for egg jelly domain and Is 
"•disrupted*" by human autosomal-dominant polycystk; kidney disease 

1 -associated mutations. 
AU Qian. Feng: Boletta, Alessandra; Bhunia, Ana K.; Xu, Hangxue- Uu 

Lijuan; AhraW. Ali K.; Watnfck, Terry J.; Zhou. Fang; Germino, Gregory G. 

CS (1) Division of Nephrology, Johns Hopkins University School of Medicine 
720 Rutland Avenue, Ross 958. Baltimore. MD, 21205 USA- 

ggermino@jhmi.edu 
USA 

SO Proceedings of the National Academy of Sciences of the United States of 
j^eri^(De^ber 24 2002) Vol. 99. No. 26. pp. 16981-16986. print 

DT Article 
LA English 




AB Pdycystin-1 plays an essential rde in renal tubular morphogenesis, and 
•••disruption*" of its function causes cystogenesis in human 
autosomakdominant polycystic kidney disease ( -•AOPKD^** ).We 
demonstrated that polycystin-l undergoes cleavage at G protein coupled 
receptor proteolytic site in a process that requires the receptor for egg 
jelly domain. Most of the N-terminal fragment remains tethered at the cell 
surface, although a small amount is secreted. PKD1 -associated mutations in 
the receptor for egg jeDy domain '-disrupt— cleavage, abolish the 
ability of polycystin-1 to activate signal transducer and activator of 
transcription-1. and induce tubulogenesis in vitro. We conclude that the 
cleavage of polycystin-1 is likely essential for its biologic activity. 
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AN 2002:464721 BIOSIS 
ON PREV20020D464721 

Tl Trans-heterozygous Pkdl and Pkd2 mutations modify expression of polycystic 
kidney disease. 

AU Wu. Guanqing; Tian. Xin; Nishimura. Sayoko; Markowitz. Glen S.; [yAgati, 
Vivette; Park. Jong Hoon; Yao, Lili; Li. Li; Ceng, Un; Zhao, Hongyu; 
Edelmann, Winfried; Somlo. Stefan (1) 

CS (1) Boyer Center for Molecular Medicine, Yale University School of 
Medicine. 295 Congress Avenue. New Haven. CT. 06519-1418: 
guanqing.>Mu@vanderbiltedu. stefan.somk>@yale.edu USA 

SO Human Molecular Genetics. (1 August, 2002) Vol. 1 1 , No. 16. pp. 1845.1854. 
http://hmg.oupjournals.org/. print 
ISSN: 0964.6906. 

DT Article 

LA English 

AB Autosomal dominant polycystic kidney disease ( — ADPKD*** ) occurs by 
genrtline mutation in PKD1 or PKD2. Evidence of homozygous inactivation of 
either gene in human cyst lining cells as well as in mouse 
••Ttnockout— models strongly supports a two-htt mechanism for cyst 
formation. Discovery of trans-heterozygous mutations in PKD1 and PKD2 in a 
minority of human renal cysts has led to the proposal that such mutations 
also can play a role in cyst formation. In the current stiidy. we 
investigated the role of trans-heterozygous mutations in mouse models of 
polycystw kidney disease. In Pkd1+/-. Pkd2+/. and Pkd1+/-:Pkd2+/- mice, 
the renal cystic lesion was mild and variable with no adverse effect on 
sunrival at 1 year. In keeping with the two-hit mechanism of cyst 
formation, approximately 70% of kidney cysts in Pkd2+/- mice exhibited 
uniform toss of polycystin-2 expression. Cystic disease in 
trans-heterozygous Pkd1+/-:Pkd2+/- mfce. however, was notable for severity 
in excess of that predicted by a simple additive effect based on cyst 
formation in singly heterozygous m»e. The data suggest a modifier rote 
for the trans' polycystin gene in cystic kidney disease, and support a 
contribution from threshold effects to cyst formation and growth. 
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AN 2002:297353 BIOSIS 
ON PREV200200297353 

Tl A complete mutation screen of the "•ADPKD*** genes by OH PLC. 
AU Rossetti, Sandro; Chauveau, Dominique; Walker, Denise; Saggar-Malik, 

Anand; Winearis, Christopher G.; Torres, Vicente E; Harris. Peter C- (1) 
CS (1) Mayo Clinic. 200 Firet Street SW, 760 Stabile Buildingi Rochester. MN, 

55905: harris.peter@mayo.edu USA 
SO Kidney International, (May. 2002) Vol. 61, No. 5, pp. 1588-1599. 

http:/A*wvw.blackwell-science.com/ cgilih/bsinc.bin?Joumal=kidney. print 

ISSN: 0085-2538. 
DT Article 
LA English 

AB Background. Genetic analysis is a useful diagnostic tool in autosomal 
dominant polycystic kidney disease ( ♦-ADPKD**^ ), especially when 
imaging results are equivocal. However, molecular diagnostics by direct 
mutation screening has proved difficult in this disorder due to genetic 
and allelic heterogeneity and complexity of the major locus, PKD1 . 
Methods. A protocol was developed to specifically amplify the exons of 
PKD1 and PKD2 from genome DNA as 150 to 450 bp amplfcons. These 

fragments 

were analyzed by the technk^ue of denatijring high-performance liquid 
chromatography (DHPLC) using a Wave Fragment Analysis System ( 
•••Transgenomlcs*** ) to detect base-pair changes throughout both genes. 
OHPLC-detected changes were characterized by sequencing. Results. Cost 
effective and sensitive mutation screening of the entire coding regions of 
PKD1 and PKD2 by DHPLC was optimized. M base-pair mutations to these 
genes that we previously characterized were detected as an altered DHPLC 
profile. To assess this method for routine diagnostic use, samples from a 
cohort of 45 genetically uncharactBrized •••ADPKD-* patients were 
analyzed. Twenty-nine definite mutations were detected. 26 PKD1 , 3 PKD2 
and a further five possible rrussense mutations were characterized leading 
to a maximal detection rate of 76%. A high level of polymorphism of PKD1 
also was detected, with 71 different changes defined. The reproducibility 
of the DHPLC profile enabled the recognition of many common polymorphisms 
without the necessity for re-sequencing. Conclusions. DHPLC has been 
demonstrated to be an efficient and effective means for gene-based 
molecular diagnosis of —ADPKD"* . Differentiating missense mutations 
and polymorphisms remains a challenge, but famity-based segreaation 
analysis is helphji. 
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AN 2002:400031 BIOSIS 
DN PREV200200400031 

Tl The ion channel pdycystin-2 is required for left-right axis determination 
in mice. 

AU Pennekamp, Petra; Karcher, Christina; Fischer, Arqa; Schweickert, Axel; 

Skryabtn. Boris; Hoist. Juergen; Blum. Martin (1); Dwomiczak, Bemd 
CS (1) University of Stuttgart-Hohenheim, Institute of Zoology, 220, 0-70593. 

Stuttgart mUum@uni-hohenhcim.de Germany 
SO Current Biology. (June 4. 2002) Vol. 12. No. 11. pp. 938-943. 

htlp://www. current.blology.com/. print 

ISSN: 0960-9822. 
DT Article 
LA English 

AB Generation of laterality depends on a pathway whrch involves the 
asymmetiically expressed genes nodal, Ebaf, Leftb, and Pitx2 (1-3). In 
mouse, node monocilia are required upstream of the nodal cascade (4). In 
chck and frog, gap junctions are essential prior to node/organizer 
formation (5, 6). It was hypothesized that differential activity of Ion 
channels gives rise to unidirectional transfer through gap junctions, 
resulting in asymmetric gene expressk>n (3, 6). PKD2, whfch if mutated 
causes autosomal dominant polycystic kidney disease ( —ADPKD— ) in 
humans, encodes tiie cafcium release channel polycystin-2 (7-11). We haw 
generated a —knockout*- allele of Pkd2 in mouse. In addition to 
malformations described previously (12), homozygous mutant embryos showed 
right pulmonary isomerism, randomization of embryonic turning, heart 
looping, and abdominal situs. Leftb and nodal were not expressed in the 
left lateral plate mesodemi (LPM), and Ebaf was absent from floorplate. 
Pib(2 was bilaterally expressed in posterior LPM but absent anterioriy. 
Pkd2 was ubiquitously expressed at headfdd and eariy somite stages, with 
higher levels in floorplate and notochord. The embryonk: midline, however, 
was present, and nomnal levels of Foxa2 and shh were expressed, suggesting 
that polycystin-2 acts downstream or in parallel to shh and upstream of 
the nodal cascade. 
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AN 2002:341727 BIOSIS 
DN PREV200200341727 

Tl Molecular basts cf autosomal-dominant polycystic kidney disease. 

AU Gallagher, A. R.; Hidaka, S.; Gretz, N.; Witzgall, R. (1) 

CS (1) Institute for Anatomy and Cell Biology. University of Heidelberg, Im 

Neuenheimer Feld 307, 69120, Heidelberg: ralph.vwtzgall@uiz.uni- 

heidelberg.de Germany 
SO CMLS Cellular and Molecular Life Sciences, (April. 2002) Vol. 59, No 4 

pp. 682-693. http://www.birichauser.chi5oumalsM800/1800 tithtm. print 

ISSN: 1420-682X. 
DT Article; General Review 
LA English 

AB Autosomal-dominant polycystic kidney disease ( •-ADPKD*** ) Is one of 
the most common monogenetic diseases in humans. The discovery that 
mutations in tiie PKD1 and PKD2 genes are responsible for *- ADPKD— 
has sparked extensive research efforts into tfie physiological and 
pathogenetic role of polycystin-1 and polycystin-2, the proteins encoded 
by these two genes. While polycystin-1 may mediate the contact among cells 
or between cells and the extracellular matrix, a lot of evidence suggests 
that polycystin-2 represents an endoplasmic reticulum- bound cation 
channel. Cyst development has been compared to the grovy^ of benign tumors 
and this view is highlighted by the model that a somatic mutation in 
addition to the gennline mutation is responsible for cystogenesis (two-hit 
model of cyst fomnation). Since in vitro polycystin-1 and polycystin-2 
interact through their COOH termini, the two proteins possibly act in a 
common pathway, which contiols the width of renal tijbules. The loss of one 
protein may lead to a —disruption*^* of this pathway and to the 
uncontrolled expansion of tubules. Our increasing knowledge of the 
molecular events in —ADPKD— has also started to be useful in 
designing novel diagnostic and therapeutic strategies. 
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AN 2002339839 EMBASE 

Tl Do polycystins function as cation channels?. 

AU Ikeda M.; GugginoW.B. 

CS W.B. Guggino, Department of Physblogy, School of Medicine. Johns Hopkins 
University. 725 N. Wolfe St, Baltimore, MD 21205, United States. 
wguggino@jhmi.edu 

SO Current Opinion in Nephrology and Hypertension. (2002) 11/5 (539-545) 
Refs: 36 

ISSN: 1062-4821 CODEN: CNHYEM 
CY United Kingdom 
DT Journal; General Review 
FS 022 Human Genetics 

028 Urology and Nephrology 

029 Clinical Biochemistry 
LA English 

SL English 

AB Purpose of reviev^r During the past 2 years growing evidence has emerged 
tinat polycystins (polycystin-l and polycystin-2) are ion channels or 
regulators of ion channels. This suggests that autosomal-dominant 
polycystic kidney disease ( —ADPKD— ), v»rfifch arises from mutations 
In polycystins. is a form of ion^hannd disease (channelopathy). The 




present review addresses the properties and the mode of action of 
pofycystin channels; it also discusses how poJycystin channel signaling 
rnay be involved in cyst formation in •-ADPKD'^ . Recent findings: The 
precise functions of polycystin-1 and polycystin-2 are undear. However, 
recent work has revealed that polycystin-l may induce or modulate ion 
channels, including polycystn-2 channels, and that polycystin-2 functions 
as a calcium-regulated, calcium-permeable cation channel on the 
endoplasmic reticulum or on the plasma membrane with poIycystin-1. These 
data suggest that ion-channel signaling mediated by polycystins is 
important for tubule formation in kidney and that •**disrupted*" 
signaling results in cyst formation. Summary: •••ADPKD*** is a 
systemic hereditary disease that is characterized by renal and hepatic 
cysts, and results in end-stage renal failure in 50% of affected 
Individuals. Most cases (>95%) are caused by genetic mutations in either 
the PKD1 or the PKD2 gene, or both, which encode polycystin-l and 
polycystin-2, respectively. The present review provides a hint of how 
malfunction of polycystins may give rise to cysts, based on recent 
obsenntions conceming polycystin channels. Polycystin channel signaBng 
may prove to be an important new target for therapy of *~ADPKD*^ 
.COPYRGT. 2002 Upplncott WUSams & WilWns. 
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AN 2002209766 EMBASE 

Tl Chronic renal failure in a patient with Sotos syndrome due to autosomal 

dominant polycystic kidney cfisease. 
AU Cefle K.; Yildiz A.; Palanduz S.; Orturk S.; Ozbey N.; Kylycaslan 1.: 

ColakogluS; BalciC. 
CS Dr. S. Palanduz, Fevzi Pasa Caddesi, Testereci Sokak No 1 Oaire 10 

Istanbul 34320. Turkey 
SO International Journal of Clinical Practice. (2002) 56/4 (316-318) 

Refs:24 y i \ j- 

ISSN: 1368-5031 CODEN: IJCPF 
CY United Kingdom 
DT Joumal; Article 

FS 008 Neurology and Neurosurgery 

022 Human Genetics 

028 Urology and Nephrology 
LA English 
SL English 

AB Sotos syndrome is characterised by accelerated growth, acromegalic 
appearance, mental retardation and social maladjustment. Most cases are 
sporadic, but familial cases have also been reported. We report a case of 
Sotos syndrome presenting with chronic renal failure due to autosomal 
dominant polycystic kidney disease ( '-ADPKD*** ). Ulti-asonographic 
examination of the patient, his fattier and other family members revealed 
polycystic kidneys. Renal failure was present only In the Sotos case, who 
also had conskjerably larger cysts than other famHy members. We suggest 
that the underlying mechanism responsible from the somatic overgrowth in 
Sotos syndrome may also be linked with the development of larger cysts and 
eartier onset of renal failure in -*ADPKD'** . Although Sotos syndrome 
has been associated witti urological abnormalities, chronic renal failure 
is very rare. To our knowledge, Sotos syndrome associated with 
•**ADPKD— has not been reported before. 
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AN 2003:74065 BIOSIS 
DN PREV200300074065 

Tl Autosomal dominant polycystic kidney disease: Clinical and genetic 
aspects. 

AU Bogdanova. Nadja; Markoff, Arseni; Horst, Juergen (1) 

CS (1) Institut fuer Humangenetik, UKM Muenster, Vesaliusweg 12-14, D-48149, 

Muenster, Germany: horstj@uni-muenster.de Germany 
SO Kidney & Blood Pressure Research. (2002) Vol. 25. No. 5. pp. 265-283. 

print. 

ISSN: 1420-4096. 
DT Article 
LA English 

AB Autosomal dominant polycystic kidney disease ( —ADPKD*** ) is one of 
the most common inherited disorders in humans. It accounts for 8-10% of 
the cases of end-stage renal disease worldwide, thus representing a 
serious medical, economical and social problem. *"ADPKD*** is in fact 
a systemic disorder, characterized with the development of cysts in the 
ductal organs (mainly the kidneys and the liver), also with 
gastrointestinal and cardiovascular abnonnalities. In tiie last decade 
there was significant progress in uncovering the genetic foundations and 
in understanding of the pathogeny mechanisms leading to the renal 
impairment This review will retrace the cun-ent knowledge about the 
epidemiology, pathogenesis, genetics, genetic and clincal heterogeneity 
diagnostics and treatment of '"AOPKO**' . 
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AN 2002:567386 BIOSIS 
DN PREV200200567386 

Tl Proteolytic cleavage of polycystin-1 requires the REJ domain and is 
•"disrupted^ in "^AOPKO*- . 

AU Qian, Feng (1); Boletta, Alessandra (1); Bhunia, AnH K. (1); Ahrabi. All 
(1): Xu, Hangxue (1); Liu. Ltjuan (1); Germino. Gregory G. (1) 

CS (1) Medicine. Johns Hopkins University, Baltimore, MD USA 

SO Journal of the American Society of Nephrology, (September. 2002) Vol. 13 
No. Program and Abstracts Issue, pp. 106A. http:/Mww.jasn.org/. print 
Meeting Info.: Meetir^ of the American Society of Nephrology PhSadelphia 




PA. USA October SO^ovember 04, 2002 American Society of Nephrology 

. ISSN: 1046^73. 
DT Conference 
LA English 

L4 ANSWER 1 1 OF 56 EMBASE COPYRIGHT 2003 ELSEVIER SQ B V 
AN 2002233833 EMBASE 

Tl Recurrent fetal loss associated with bilineal inheritance of type 1 

autosomal dominant polycystic kidney disease. 
AU Patefson A.D.; Wang K.R.; Lupea D.; St George-Hyslop P.; Pei Y. 
CS Dr. Y. Pei. 200 Qizabeth St. Toronto, Ont MSG 2C4, Canada. 

yoritpei@uhn.on.ca 
SO American Joumal of Kidney Diseases, (2002) 40/1 (16-20). 

Refs: 26 

ISSN: 0272-6388 CODEN: AJKDDP 
CY United States 
DT Journal; Article 
FS 010 Obstetrics and Gynecology 

022 Human Genetics 

028 Urology and Nephrology 
LA English 
SL English 

AB Background: Autosomal dominant polycystic kidney disease ( *^ADPKD*** ) 
is a common Mendelian disorder that affects approximately 1 in 500 to 
1.000 live births. Mutations in one of two genes, PKD1 and PKD2, account 
for the disease in most — ADPKD*** families. Despite the relative 
high frequency of PKD1 mutant alleles, compound heterozygotes or diseased 
homozygotes have not been described. Methods and Results: We report a 
family with type 1 *-ADPKD*- in which the marriage between affected 
first-degree cousins resulted in two live-bom heterozygous offspring and 
two fetuses lost in late pregnancy. Genetic analysis with PKD1 and PKD2 
flanking markers showed that this family is PKD1 linked (z(max) = 1.66 and 
-2.54 at .theta. = 0.0 for intragenic mari<ers for PKD1 [ie. KG8) and PKD2 
(le. SPP1], respectively). Conclusion: Given a 25% chance for mutant 
homozygosity in the offspring of this family, our findings suggest that 
homozygosity of PKD1 mutations in humans is embryonically lethal, as 
recentiy documented in Pkdl ♦••knockout"* mice. .COPYRGT. 2002 by the 
National Kidney Foundation, Inc. 
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AN 2001:526306 BIOSIS 
DN PREV2001 00526306 

Tl Cardiovascular, skeletal, and renal defects in mice with a targeted 

•••disaiption*** of the Pkdl gene. 
AU Boulter, Catherine; Mulroy, Sharon; Webb, Sandra; Fleming. Stewart; 

Brindle. Kevin; Sandford, Richard (1) 
CS (1) Addenbrooke's Hospital, Cambridge, CB2 2XY: rns13@cam.ac.uk UK 
SO Proceedings of ttie National Academy of Sciences of the United Slates of 

America, (October 9. 2001) Vol. 08, No. 21. pp. 12174-12179. print 

ISSN: 0027-8424. 
DT Article 
LA English 
SL English 

AB Autosomal dominant polycystic kidney disease ( •••ADPKD*** ) is 
characterized by cyst formation in the kidney, liver, and pancreas and is 
associated often with cardiovascular abnonnalities such as hypertension, 
mitral valve prolapse, and intracranial aneurysms, ft is caused by 
mutations in PKD1 or PKD2. encoding polycystin-1 and -2, which together 
form a cell surface nonselective cation ion channel. Pkd2-/- mice have 
cysts in the kidney and pancreas and defects in cardiac septation, whereas 
Pkdl del34 •/- and Pkdl L -/- mtee have cysts but no cardiac abnonnalities, 
although vascular fragility was reported in the latter. Here we describe 
mice carrying a tergeted mutation in Pkdl (Pkd1del17-21 betageo). v»<hfch 
defines its expression pattern by using a lacZ reporter gene and may 
identify novel functions for polycystin-1. Although Pkdl dell 7-21 betageo 
^ adult mice develop renal and hepatic cysts, Pkdl dell 7-21 betageo -/- 
' embryos die at embryonic days 13.5-14.5 from a primary cardiovascular 
defect that includes double outflow right ventricle, disorganized 
myocardium, and abnormal atrio-venti^icular septation. Skeletal development 
is also severely compromised. These abnormalities correlate with the major 
sites of Pkdl expression. During nephrogenesis. Pkdl Is expressed in 
maturing tubular epittielial cells from embryonic day 15.5. This expression 
coincides with ttie onset of cyst formation in Pkd1de}34 -/-, Pkd1L -/-, 
and Pkd2-/. mice, supporting the hypothesis that polycystin-l and 
polycystin-2 interact in vivo and that their failure to do so leads to 
abnormalities In tubule morphology and function. 
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AB Autosomal dominant polycystic kidney disease ( ***AOPKD*^ ) is common 
and is a majof cause of renal failure. Although the genetics of 
•^ADPKD— are weD known and have led to the discovery of potycystins, 
a new protein family, the pathogenesis of the disease remains largely 
unknown. Recent studies have indicated that the betaotenin signaling 
pathway is one of the targets of the transduction pathway controlled by 
the potycystins. We have generated —transgenic*** mice that 
overproduce an oncogenic fonn of beta-catenin in the epithelial cells of 
the kidney. These mice devetoped severe polycystic lesions soon after 
birth that affected the glomemli. proximal, distal tubules and coDecting 
ducts. The phenotype of these mice mimicked the human ***ADPKD—* 
phenotype. Cyst formation was associated with an increase in cell 
proliferatkjn and apoptosis. The cell proliferation and apoptotic indexes 
was increased 4-5-fold and 3-4-fold, respectively, in cystic tubules of 
the ***transgenic-* mice compared to that of littermate controls. Our . 
findings provide experimental genetk: evidence that activation of the 
Wnt/beta-catenin signaling pathway causes polycystic kidney disease and 
support the view that dysregulation of the Wnt/beta-catenin signaUng is 
invoked in its pathogenesis. 
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AB Autosomal dominant polycystk: kidney disease ( '**ADPKD*** ) is a common 
human autosomal disorder caused mainly by mutations of the PKD1 gene. In 
analysis of PKD1 transcripts by long RT-PCR and nested PGR procedures we 
observed PKD1 -cDNA fragments from three *-ADPKD*" siblings from the 
same family with a size approximately 250 base pairs (bp) shorter than 
normal. Further investigations showed that the PKD1 transcripts from these 
patients had been abnomrially processed, the nucleotide sequence of exon 43 
containing 291 nt was missing from the transcripts, which would result in 
an abnomial potycystin-l with an in-frame deletion of 97 amino acids. This 
splicing defect did not result from a mutation that '••disrupted*** 
the spice donor or acceptor sites adjacent to exon 43 or the branch sites 
in flanking introns but was most Ukely due to 20-bp deletion obsen/ed in 
intron 43. The intronic deletion was present in 8 affected members but 
absent in 11 unaffected members, corresponding with the results of genetic 
linkage analysis using 5 polymorphic markers in the PKD1 region. Molecular 
diagnosis of PKD1 in this family could, therefore, be carried out by 
genome DNA amplification to directly detect the PKD1 intronic deletion. 
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AB Autosomal Dominant Polycystic Kidney Disease ( -*ADPKD*** ) is the 
leading genetic cause of renal failure, follows most commonly from defects 
in PKD-1 gene. The gene product of PKD-1 is an integral membrane protein 
with large appfx2.500-aa extracellular amino terminal domain, 1 1 membrane 
spanning regions and a functional cytoplasmic carboxy terminal domain. The 
amino tem^nal domain of polycystin-1 contains multiple modules with 
functional candidacy, implicated in protein-protein and cell-cell 
interactions. Polycystin is required for normal tubulogenesis during renal 
development but its precise physiologic function is not yet defined. 
Epithelial tubulogenesis involves complex cell rearrangement that require 
control of both cell adhesion and migratbn. Several lines of evidence 
suggested that additional proteins might participate in binding reactions 
wjth the amino-temiinus of polycystin-l, and thereby confer signals 
required for normal kidney growth and development We postulated that 
polycystin<1 involves In functional interactions via the amino terminus 
To address this possibilrty. we employed the yeast two-hybrid system 
using the amino tenninus of pdycystin-l as a 'baif in screening an 
embryonic cDNA library. We have identified a handful number of candidates 




evidencing potential functional interactions between the amino temiinus of 
polycystin-1 and proteins adducts encoded by the identified genes. Among 
the identified genes, one encodes a member of cadherin-associated 
proteins, ppl 20 whose furwtion in cell-ceD and cell-matrix interactions 
have been widely investigated. AdditionaDy. co-immunoprecipitation 
studies and double-invnundabefing followed by confocal microscopy 
analysis, suggested that the interactions may represents a physiological 
complex in MDCK and 293.HEK ceDs, stably expressing the amino terminus of 
polycystin-l. We herein, provide evidence for functional interactions 
betvMBen polycystin-1 and pi 20, whfch helps to place polycystin-interacting 
protein complexes within distinct bkx:hemical pathway. It is conceivable 
that the *-disruption— of such a complex may play a role in the 
pathogenesis of '-ADRKD*** associated with PKD-I mutations. 
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AB The PKD1 gene accounts for 85% of autosomal dominant polycystk; kidney 
disease ( — ADPKD*** ). the most common human genetw disorder. Rats 
with a germline inactivation of one allele of the Tsc2 tumor suppressor 
gene developed early onset severe bilateral polycystic kidney disease. 
* with similarities to the human contiguous gene syndrome caused by germline 
codeletion of PKD1 and TSC2 genes. Polycystic rat renal cells retained two 
normal Pkdl alleles but were null for Tsc2 and exhibited loss of lateral 
membrane-localized polycystin-1. In tuberin- ***deficienf** cells, 
intracellular trafficking of polycystin-1 was •••disrupted*** , 
resulting in sequestration of polycystin-l within the Golgi and 
re-expression of Tsc2 restored correct pdycystin-l membrane localization. 
These data identify tuberin as a determinant of polycystin-1 functional 
localization and, potentially, ***ADPKD*** severity. 
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AB An extensive body of in vitro data implicates epithelial chloride 

secretion, mediated through cystic fibrosis transmembrane conductance 
regulator (CFTR) protein, in generating or maintaining fluid filled cysts 
in MDCK cells and in human autosomal dominant polycystic kidney disease ( 
'**ADPKD*** ). In contrast few studies have addressed the 
pathophysiology of fluid secretion in cyst formation and enlargement in 
autosomal recessive polycystic kidney disease (ARPKD). Murine models of 
targeted "•disruptions*** or deletions of specific genes have created 
opportunities to examine the role of individual gene products in normal 
development and/or disease pathophysiology. The creation of a murine model 
of CF, which lacks functional CFTR protein, provides the opportunity to 
determine whether CFTR activity is required for renal cyst formation in 
vivo. Therefore, this study sought to determine whether renal cyst 
formation could be prevented by genetic complementation ol the BPK murine 
model of ARPKD with the CFTR —knockout*** mouse. The results of this 
study reveal that in animals that are homozygous for the cystic gene 
(bpk). the lack erf functional CFTR protein on the apical surface of cystic 
epithelium does not provide protection against cyst growth and subsequent 
decline in renal function. Double mutant mice (bpk -/-; cftr -/•) 
developed massively enlarged kidneys and died, on average, 7 d earlier 
than cystic, non-CF mice (bpk cftr +/+-). This suggests hindamental 
differences in the mechanisms of transtubular fluid secretion in animal 
models of ARPKD compaied with ***ADPKD-* . 
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AB Mutations In pdycystins-l and -2 (PCI and PC2) cause autosomal dominant 
polycystic kidney disease ( ***ADPKD— ), which is characterized by 
progressive development of epithelial renal cysts, ultimately leading to 
renal failure. The functions of these pdycystins remain elusive. Here we 
show that PC2 is a Ca2'^-pemieable cation channel with properties distinct 
from any known intracellular channels. Its kinetic behavior is 
characterized by frequent transitions between closed and open states over 
a wide voltage range. The activity of the PC2 channel is transiently 
increased by elevating cytosolic Ca2+. Given the predominant endoplasmic 
reticulum (ER) location of PC2 and its unresponsiveness to the known 
modulators of mediating Ca2+ release from the ER, inositol-trisphosphate 
(IP3) and ryanodine, these results suggest that PC2 represents a novel 
type of channel with properties distinct from those of the other 
Ca2+-release channels. Our data also show that the PC2 channel can be 
translocated to the plasma membranes by defined chemical chaperones and 
proteasome modulators, suggesting that in vivo, it may also function in 
the plasma membrane under specific conditions. The sensitivity of the PC2 
channel to changes of intracellular Ca2+ concentration is 

*"defidenf** in a mutant found In ••*ADPKD*" patients. The 
dysfunction of such mutants may result in defective coupling of PC2 to 
intracellular Ca2+ homeostasis associated with the pathogenesis of 

***ADPKD— . 
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AB The 1 400 kb genomic sequence between the markers 01 6S406 and 01 6S423 
on 

chromosome 16p13.3 has been recentiy sequenced and the interval contains a 
transcription factor, AP-4, that was identified as a ligand for 
immunoglobulin-kappa promoter E-box elements, suggesting that AP.4 may be 
related to immunodeficiency diseases. In addition, chromosome 16p13.3 
includes a number of genes including the PKD1 gene, the autosomal dominant 
polycystic kidney disease ( '"AOPKO*" ) gene. •••ADPKD**^ is 
characterized by progressive development and enlargement of renal cysts. 
The size and genome complexity of the PKD1 gene makes it Impractical to 
detect mutations for prenatal diagnosis. Therefore, pedigree-based linkage 
analysis remains useful for diagnosis of —AOPKO*** . To increase the 
number of polymorphic mariners in the region around AP-4 gene, we performed 
database searches of 1400 kb of genomic sequence (from contig NT000877 to 
NT001573: http://www.ncbi.gov/genome/seq.cgi) across the 16p13.3. A number 
of dinucleotide or tetranucfeotide repeats were found, and 20 
micrasatellites that contain more than 15 contiguous repeats were chosen 
for further investigation. .COPYRGT. 2001 Academic Press. 
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AB In an effort to discriminate the pathotogbal effects of interieukin-3 
OL^) in vivo, we generated IL-3 '"transgenic"* mice whose 
expression was driven by the cis regulatory elements of the albumin gene. 
In addition to liver expression of the "'transgene*" , IL-3 was also 
expressed in the kidneys of a number of these "*transgenk;"* lines. 
The presence of lL-3 in the kidneys was associated with renal pathology 
that included the presence of cysts, glomerulosclerosis, tubular atrophy 
with striking myelin bodies, mesangial hypercellularity and matrix 
increase. Physiologic alterations included the development of azotemia, 
lethargy, and lethality. The pathology obsewed, which occun-ed in 
multiple offspring of each of six individual "•transgenic"' IL-3 
lines, bears striking resemblance to autosomal dominant polycystic kidney 
disease ( "'ADPKO*" ) found in humans. This is the first direct model 
of IL-3 as a severely pathogenic molecule as these findings suggest that 
chronic expression of IL-3 can contribute to the development of renal 
disease cautioning its therapeutic utilization. 
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AB Mutations in the PKD1 gene are responsible for >85% of autosomal dominant 
polycystic kidney disease ( "'AOPKO"* ). The protein product of PKD1. 
polycystin-1, is a large, modular membrane protein, with putative 
ligand-binding motifs in the extracelluar N-terminal portion, 9-11 
transmembrane domains and an intracellular C-terminal portion vyflth 
phosphorylation sites. A role for polycystin-l as a cell surface receptor 
involved in cell-matrix and cell-ceil interactions has been proposed. In 
this study, we have analyzed polycystin-1 and associated protein 
distribution in nonnal human epithelial cells and examined the role of 
cell-matrix versus cell-cell interactions in regulation of the assembly of 
polycystin-1 multiprotein complexes. Immunocytochemistry, sucrose density 
gradient sedimentation, co-lmmunoprecipitation analyses and in vitro 
binding assays have shown that polycystin-1 associates with the focal 
adhesion proteins talin. vinculin. p130Cas. FAK. .alpha-actinin, paxillin 
and pp60c-src in subconfluent normal human fetal collecting tubule (HFCT) 
epithelia when cell-matrix interactions predominate. Polycystin-1 also 
fomro higher S value complexes with the cell-cell adherens junction 
proteins E-cadherin, .beta.- and . gamma. -catenins in confluent cultures 
when cell-cell interactions are predominant Polycystin-1 multiprotein 
complexes can be "•dismpted*" by cytochalasin D but not by 
cotehicine, suggesting involvement of the actin cytoskeleton. Although 
inhibitwn of tyrosine phosphorylation by tyrphostin inhibits 
p(riycystin-1-FAK Interactions, E-cadherin interactions are enhanced. High 
calcium treatment also increases polycystin-1 -E-cadherin interactions (C) 
2000 Elsevier Science B.V. 
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AB Three founder •*nransgenic*" mice were generated with a 108 kb human 
genomic fragment containing the entire autosomal dominant polycystic 
kidney disease ( •«ADPKD*« ) gene. PKD1, plus the tuberous sclerosis 
gene, TSC2. Two lines vwere estaUished (TPK1 and TPK3) each with apprx30 
copies of the •**transgene*** . Both Unes produced fuD-length PKD1 
mRNA and pdycystin-l protein that was developmentaUy regulated, similar 
to the endogenous pattern, with expression during renal embryogenesis and 
neonatal life, maritedly reduced at the conclusion of renal development 
Tuberin expression was limited to the brain. "*Transgenic*" animals 
from both lines (and the TPK2 founder animal) often displayed a renal 
cystic phenotype, typically consisting of multiple mfcrocysts, mainly of 
glomerular origin. Hepatic cysts and bile duct proliferation, 
characteristic of •••ADPKD'** , were also seen. All anim'als with two 
copies of the '-transgenic*** chromosome developed cysts and. in 
total. 48 of the 100 ***transgenic*** animals displayed a cystic 
phenotype. To test the functionality of the ***transgene*** , animals 
were bred vwth the Pkd1del34 •**knockout*- mouse. Both 
•••transgenic*- lines rescued the embiyonicaUy lethal Pkdl del34Wel34 
phenotype. demonstrating that human poTycystin-l can complement for loss 
of the endogenous protein. The rescued animals were viable into adulthood, 
although more than half developed hepatfc cystic disease in later life, 
similar to the phenotype of older Pkd1del34/+ animals. The TPK mce have 
defined a minimal area that appropriately expresses human PKDI. 
Furthermore, this model indicates that over-expression of nomial PKDI can 
elicit a disease phenotype. suggesting that the level of polycystn-l 
expression may be relevant in the human disease. 
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AB The 1 4 kb mRNA of the polycystic kidney disease gene PKDI encodes a 
novel 

large (apprx460 kDa) protein, polycystin-1. of unknown function that is 
responsible for autosomal dominant polycystic kidney disease ( 
'••ADPKD-* ). The unique organization of multiple adhesive domains of 
polycystin-1, including 16 Ig-like domains (or PKD domains) suggests that 
it may play an important role In cell-cell/cell-matrix interactions. Here 
we demonstrate the localization of polycystin-1 to epithelial cell-cell 
contacts in culture. These results atong with structural predictions 
prompted us to propose that polycystin-1 is invo^ed in cell-cell adhesion 
through its duster of Ig-like repeats. We show that Ig-like domains • 
ll-XVI are involved in strong calcium-independent homophilic interactions 
in vitro. Domains XI-XVI form interactions with high affinity (Kd = 60 nM) 
and domains ll-V exhibit the lowest binding affinity (Kd = 730 nM) in 
these studies. Most importantly, we show that antibodies raised against 
Ig-like domains of polycystin-1 •**disrupt*** cell-cell interactions 
in MDCK cell monolayers, thus indicating that polycysf n-1 is directiy 
involved in the cell-cell adhesion process. Collectively, these data 
suggest that interactions of the Ig-like repeats of pdycystln-l play an 
important role in mediating intercellular adhesion. We suggest that the 
loss of these Interactwns due to mutations in pdycystin-l may be an 
important step in cystogenesis. 
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AB Background: Mutations of PKDI are thought to account for approximately 85% 
of all mutattons in autosomal dominant polycystic kidney disease ( 

— ADPKD-* ). The search for PKD1 mutations has been hindered by both 
its targe size and compficated genomic structure. To date, few mutations 
that affect tfie replicated segment of PKDI have been described, and 
virtually all have been reported in Caucasian patients. Methods: In the 
present study, we have used a long-range polymerase chain reaction 
(PCR)-based strategy previously devetoped by our laboratory to analyze 
cxons in the replicated region of PKDI in a population of 41 unrelated 
Thai and 6 unrelated Korean families vrtth '-AOPKO— .We have 
amplified approximately 3.5 and approximately 5 kb PKDI gene-specific 
fragments (5'MR and 5*LR) containing exons 13 to 15 and 15 to 21 and 
performed single-stand confonmation analysis (SSCA) on nested PCR 
products. Results: Nine novel pathogenic mutations were detected, 
including six nonsense and three frameshrft mutations. One of the 
deletions was shown to be a de novo mutation. Four potentially pathogenic 
variants, including one 3 bp insertion and three missense mutations, were 
also discovered. Two of the nonconservative amino acid substitutiorls were 
predicted to —disrupt*** the three-dimensonal structure of the PKD 
repeats. In addition, six polymorphisms, including two missense and four 
silent nucleotide substitutions, vi«re identified. Approximately 25% of 
both the pathogenic and nomial variants were found to be present in at 
least one of the homologous loci. Conclusion: To our knowledge, this is 
the first report of mutation analysis of tiie replicated region of PKD1 in 
a non-Caucasian population. The methods used in this study are widely 
applfcable and can be used to characterize PKDI in a number of ethnic 
groups using DNA samples prepared using standard techniques. Our data 
suggest that gene conversion may play a significant role In producing 
variability of the PKDI sequence in this populati'oa The identification of 
additional mutations will help guide the study of polycystin-1 and better 
help us to understand the pathophysiology of this common disease. 
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AB Epithelial cells explanted from autosomal dominant polycystic kidney 
disease ( •••ADPKD*** ) tissue exhibit impaired exocytosis, specifically 
between the Golgi and basolateral membrane. Here the defect is shovwi to 
result In the accumulation of the basolateral transport marker vesicular 
stomatitis virus (VSV) G protein in the Golgi complex. Golgi complex 
morphol. is consequentiy altered in the disease cells, evident in the 
noticeable fenestration and dilation of the cistemae. Further detailed 
microscopic evaluation of normal kidney and — ADPKD*^* cells revealed 
that ineffective basolateral exocytosis correlated vwth modulations in tiie 
localization of select post-Golgi transport effectors. The cytosolic coat 
proteins p200/myosin II and caveolin exhibited enhanced assocn. with the 
cytoskeleton or the Golgi of the disease cells, resp. Most cytoskeletal 
components with known roles in vesicle ti^nslocation or formation were 
normally arrayed with tfie exception of Golgi .beta.-spectrin, which was 
less prevalent on vesicles. The rabS GTPase, important for basolateral 
vesicle targeting, was redistributed from the perinuclear Golgi region to 
disperse vesicles in ***ADPKD*** cells. At the basolateral membrane 
of •••ADPKD"* celts, there was a notable loss of the exocyst 
components sec6/s8 and an unidentified syntaxin. It is postulated that 
dys regulated basolateral tiansport effector function ppts. the 
•**disruption*- of basolateral exocytosis and dilation of the 
••*ADPKD— cell Golgi as basolateral cargo accumulates within the 
cisternae. 
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AB Polycystic Wdney disease ( •**ADPKD*- ) is a condition with an 

autosomal dominant nxjde of inheritance and adult onset Two fomis of the 
disease, ADPKD1 and ADPKD2. caused by mutations in PKD1 and PKD2, 
respectively, are very similar, except that ADPKD1 patients run a more 
severe course. At the ceBular level, ADPKD1 was first shown to be 
recessive, since somatic second hits are perhaps necessary for cyst 
formation. The near identical phenotype had suggested that ADPKD1 and 
ADPKD2 might have a similar pathogenesis and that the two gene products, 
polycystins 1 and 2, are part of a common developmental pathway. Work in 
"•transgenk:*** mice showed that somatic loss of Pkd2 expression is 
necessary for renal cyst formation, and recently we showed that somatic 
mutations inactivating the inherited healthy allele were present in 9 of 
23 cysts from a human ADPKD2 kidney, supporting a two-hit loss-of-function 

. model for ADPKD2 cystogenesis. Here, we provide the first direct genetic 
evidence that polycystins 1 and 2 do interact, perhaps as part of a larger 
complex. In cystic DNA from a kidney of an ADPKD1 patient, we showed 
somatic mutations not only in the PKD1 gene of certain cysts, but also in 
the PKD2 gene of others, generating a trans-heterozygous state with 
mutations in both genes. One mutation in PKD1 is of genninal nature and 
tiie mutation in the PKD2 gene is of somatic nature. The implications of 
such a situation are enormous, not only for '**ADPKD*- , but also for 
many other conditions with phenotypic heterogeneity and age-dependent 
penetrance. 
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AB Cystogenesis associated with autosomal dominant polycystic kidney disease 
( '"AOPKO*- ) is characterized by perturbations in the polarized 
phenotype and function of cyst-lining epithelial cells. The polycystins. 
the protein products of the genes mutated in the majority of •"ADPKD— 
cases, have been described recently, but the pathological mechanism by 
which causal mutations result in the mislocalization of cell membrane 
proteins has remained unclear. This report documents the dissociation from 
the '"ADPKD*** cell basolateral membrane of three molecules essential 
for spatial organization and exocytosis. The adherens junction protein 
E-cadherin, tiie subcellular disposition of v^teh governs intercellular and 
intracellular architecture, was discovered sequestered in an internal 
•••ADPKD*** cell compartment At ttie same time, sec6 and sec8, 
components of a complex critical for basolateral cargo delivery normally 
arrayed at the apico-bteral apex, were depleted from the '"AOPKO*** 
cell plasma membrane. An analysis of membrane transport revealed that 
basolateral tiaffrcking of proteins and lipids was impaired as a result of 
delayed cargo exit from the •"ADPKD*** cell Golgi apparatus. Apical 
transport proceeded normally. Taken together with recent documentation of 
an association between polycystin-1 and E-cadherin (Huan and van 
Adelsberg, 1 999), the data suggest that causal mutations •••disaipt*** 
E-cadherin-dependent cytoarchitecture, adversely affecting protein 
assemblies crucial for basolateral traffk:king. 
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AB PKI52. mutations in which cause autosonral dominant polycystic kidney 
disease { •"ADPKD*" ), encodes an integral membrane glyco-protein with 
similarity to cateium channel subuntts. We induced two mutations in the 
mouse homologue Pkd2 (ref. 4); an unstable allele {WS25; hereafter denoted 
PkdZ/VS25) that can undergo homologous-recombination-based somatic 
rearrangement to form a null aOete; and a true null mutation (WS183; 
hereafter denoted Pkd2-). We examined these mutations to understand the 
function of polycystin-2. the protein product of Pkd2, and to provide 
evidence that kidney and liver cyst formation associated vwth Pkd2 
•^deficiency*** occurs by a two-hit mechanism. Pkd2-/- mice die in 
utero between embryone day (E) 13.5 and parturition. They have struchjral 
defects in cardiac septation and cyst formation in maturing nephrons and 
pancreatic ducts. Pancreatic ductal cysts also occur in adult Pkd2WS25/- 
mice, suggesting that this clinical manifestation of •"ADPKD*** also 
occurs by a two-hit mechanism. As in human "^ADPKD*** .formation of 
kidney cysts in adult Pkd2WS25/- mfce is associated with renal failure and 
eariy death (median sunnval, 65 weeks versus 94 weeks for controls). 
Adult Pkd2+/- mice have intermediate suivival in the absence of cystic 
disease or renal failure, providing the first indk^tion of a deleterious 
effect of hapldnsuffidency at Pkd2 on long-temt> survival. Our studies 
advance our understanding of the function of polycystin-2 in development 
and our mouse models recapitulate the complex human •^ADPKD'^ 
phenotype. 
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calcium and tyrosine phosphorylation. 
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AB Mutations in the PKD1 gene are responsible for > 85% of autosomal dominant 
polycystic kidney disease ( ***ADPKD*** ). The protein product of PKD1, 

. polycystin-1 . is a large, modular membrane protein, with putative 
ligand-binding motifs in the extracellular N-terminal portran, 9-11 
transmembrane domains and an intracellular C-termtnal portion with 
phosphorylation sites. A role for pdycystin-l as a cell surface receptor 
inwived in cell-cell interactions has been proposed. In this study, we 
have analyzed polycystin-l and associated protein distribution in' normal 
human epithelial cells and examined the role of cell-matrix versus " 
cell-cell interactions in regulation of the assembly of polycystin-1 
multiprotein complexes. Immunocytochemistry, sucrose density gradient 
sedimentation, co-immunoprecipitation analyses and in vitro binding assays 
have shown that polycystin-l associates with the focal adhesion proteins 
talin, vinculin, p130Cas, FAK, alpha-actinin, paxillin and pp60c-src in 
subconfluent normal human fetal collecting tubule (HFCT) epithelia when 
cell-matrix interactions predominate. Polycystin-1 also fonns higher S 
value complexes vAVh the cell-cell adherens junction proteins E-cadherin, 
bete- and gamma-catenins in confluent cultijres when cell-cell interactions 
are predominant Polycystin-1 multiprotein complexes can be 
'"disnjpted*" by cytochalasin D but not by colchicine, suggesting 
involvement of the actin cytoskeleton. Although inhibition of tyrosine 
phosphorylation by tyrphostin inhibits polycystin-1 -FAK interactions, 
E-cadherin interactions are enhanced. High calcium treatment also' 
increases polycystin-1 -E-cadherin interactions. 
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AB Laboratory of Molecular Pathotogy in Sofia. Bulgaria is a national centre 
for diagnosis and prophylaxis of inherited metabolic diseases. The 
laboratory perfonro: 1) Mass neonatal screening for PKU (up to now 1 500 
000 new-boms were screened, 56 patients with dasskal PKU were 
detected); 2) Selective biochemical screening for over 70 inborn disorders 




of metabolism (up to now 66 of 472 patients were precisely diagnosed); 3) 
Prenatal metaboBc and enzymatic diagnosb (up to now 89 prenatal 
diagnoses for 15 different cfisorders were performed); 4) Prenatal second 
and first trimester btochemicat screening for Down syndrome (0$) and 
neural tube defects (NTD). Second trimester OS scnjm screening of 1604 
preselected patients (24% of them above age of 35) detected 10 of 13 Down 
syndrome fetuses (seven of them In patients above age of 35 and 3 in 
younger women). Sonographic markeis diagnosed a foetus, missed by the 
serum screening. DNA analysis for DS (using 3 highly infomiative 
polymorphic markers of the STR type) proved to be 15 times faster and 6 
times cheaper compared to the conventional techniques; 5) ONA diagnosis 
for 12 most common monogenic disorders (CF. PKU. SMA. DMD/BMD, 
LGMD2C. 

CMT, HMSNL. Haemophilia A. beta. • thalassemia. Wilson's disease. 

•"AOPKD*^ type 1 and 2 and galactokinase — 'defidency^ - in 922 
families: 6) Prenatal diagnosis for CF. SMA, OMD/BMD, PKU. Haemophilia A, 
.beta. - thalassemia - in 241 families. Conclusion: For small countries 
with limited resources the centralised model of genetic cervices offers a 
series of advantages. The same infrastructure, communications and genetic 
register are used for the different screening programs with the same 
analytical techniques for most of the cases. 
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AB Considerable progress toward understanding pattiogenesis of autosomal 
dominant polycystic disease ( •-ADPKD'*' ) has been made during the 
past 15 years. "'ADPKD*** is a heterogeneous human disease resulting 
from mutations in either of two genes, PKD1 and PKD2. The similarity in 
the dinical presentation and evidence of direct interaction between the 
COOH termini of polycystin-1 and polycystin-2, the respective gene 
products, suggest that both proteins act in the same molecular pathway. 
The fact that most mutations from ***ADPKD*'* patients result in 
truncated polycystins as well as evidence of a loss of heterozygosity 
mechanism in individual PKD cysts Indicate that the loss of the function 
of either PKD1 or PKD2 is the most likely pathogenic mechanism for 

•••ADPKD— . A novel mouse model. WS25, has been generated vwth a 
targeted mutation at Rcd2 locus in which a mutant exon 1 created by 
inserting a neo(r) cassette exists in tandem with the wild-type exon 1. 
This causes an unstable allele that undergoes secondary recombination to 
produce a true null allele at Pkd2 locus. Therefore, the model 
Pkd2(WS25/-). which carries the WS25 unstable allele and a true nuD 
allele, produces somatic second hits during mouse development or adult 
life and establishes an extremely faithful model of human •**ADPKD*** 
(C) 2000 Academic Press. 
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AB Autosomal dominant polycystic kidney disease ( — ADPKD*- ) is caused 
by mutation of one of two genes: PKD1 (16p13.3) or PKD2 (4q13-23). PKD1 
accounts for appnt85% of pedigrees and is associated with significantly 
more severe cystic disease. The •"ADPKD*- genes encode proteins, 
polycystin-l and polycystin-2, which are very different in size and 
stnicture. but which have a region of homology and may interact as part of 
the same complex. Polycystin-l is a large, integral membrane protein 
(apprx460 kOa) predicted to be invoh/ed In cell-cell and/or celknatrix 
interactions. Polycystin-2 (appntllO kDa) is related to polycystin-1 and 
voltage-activated and transient receptor potential channel subunits. 
suggesting that the polycystins may also be associated with ion transport 
A polycystin complex could regulate cellular events (that are abnormal in 
•**ADPKD— ) in response to specific extracellular cues, mediated by 
controlling cellular Ca2+ levels and/or other signalling pathways. 
Recently, two further polycystin^ke molecules have been identified, 
indicating roles for this novel protein family beyond the kidney. A wide 
range of different mutations to the PKD1 or PKD2 gene have been detected, 
most predicted to taincate and inactivate the proteins. A somatic second 
hit may be required for focal cyst development, although there is 




widespread invnunohistochemcal evidence of polycystin expression in cystic 
epithdla. •-Disfuption*^ of the mouse Pkdl gene leads to death in 
the perinatal period with massive cystic expansion in homozygotes and 
age-related cyst development in heterozygotes. Normal renal devetopment in 
Pkd1deJ34/del34 mice up to embryonic day appn(15.5 suggests a role for 
polycystin-1 in developing and maintaining the tubular architecture, 
consistent with the localization of the protein, rather than nephron 
induction. Renal cystic disease in homo- and heterozygotes of a Pkd2 mouse 
model vwith a "*disrupted*" exon 1 inserted in tandem with the normal 
exon (and prone to somatic recomtnnation, ^ich inactivates the gene) 
supports a role for somatic events In cystogenesis. 
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AB This short review summarizes some infonnation concerning what is known 
about mati-ix adhesion molecules, focal adhesion proteins, and cellKJell 
adhesion molecules in normal renal development and cystic diseases cf the 
kidney. The focus is on human nephrogenesis and disease, but utilizes 
critical infomnation gained from genetically manipulated mouse models. 
Interestingly, a significant role for the human PKD-1 -encoded gene 
product, polycystin-1 , has been found in cell-matrix interactions via 
integrins during development, and mutations lead to autosomal dominant 
polycystic kidney disease ( "'AOPKO— ). Recent studies on human 

"•ADPKD**' have implicated polycystin-1 in the formation of 
multiprotein complexes containing focal adhesion proteins at the basal 
cell surface of the normal ureteric bud. Further evidence of a critical 
role of cell-matrix interactions via focal adhesion complex formation is 
provided by the development of renal cystic disease in tensin 

•**knockout*** mice. 
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AB Proliferation of renal tubular epithelial cells is considered a major 

factor leading to cyst formation in human polycystic kidney disease (PKD). 
The Han:SPRD rat model for inherited PKD permits a dose scrutiny, 
especially for early stages of the disease, and shows numerous 
similarities to human autosomal dominant PKD ( •-ADPKD**^ ). In this 
study, the exact in vivo proliferation rate in Han:SPRD rat kidneys was 
evaluated In a cell type-specific manner, using immunohistochemistry with 
antibody to proliferating cell nuclear antigen (PCNA). The proliferation 
index (PI; percentage of PCNA-positive cell nudei) was determined in 
norrnal and cystically altered tissue, and a relationship between 
proliferative activity and alterations in extracellular matrix expression 
was established using in situ hybridization for coDagen I and IV mRNA 
Heterozygously affected rats {cy/+) shtwed strong increases of PI values 
in cystically altered nephron portions that were mostiy derived from 
proximal tubule. Cell proliferation obviously preceded cyst formation, 
because earty in the progression of the disease, the nonnal-appearing 
tubules from PKD kidneys had markedly increased PI values compared with 
healthy controls (14.1 -fold in Sro-old rats and 11.9-lbld in 12-mo^ld 
rats; P < 0.05), whereas later stages revealed a more generalized cystic 




degeneration of the nephron, with increases in PI between 14- and 82-fold, 
depending on the respective category of cystic epitheiia. In cysts with a 
distal phenotype. changes were less pronounced. No significant differences 
were encountered between the two age groups. Proliferation was also 
present in interstitial ceDs. whereas glomeruli were unchanged. Increases 
in epithelial and interstitial proliferation cdndded with an 
overexpression of matrix compounds. For comparison, changes in 
homozygously affected rats (cy^cy) showed up to several hundred-fold 
elevated PI values. These results indicate that in the Han; SPRD model for 

*"ADPKD"* , cystic malformation of the nephron is preceded by and 
coincides vMth enhanced epithelial and interstitial ceD proliferation. 
Altered cell-matrix interactions seem to be directly involved in the 

•"disruption*^ of epithelial differentiation. 
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AB SBM mouse 6 a unique -*transgenic— model of polycystic kidney 
disease PKD) produced by dysregulation of c-myc in the kidneys. Our 
previous demonstration that c-myc is overexpressed in human 

•••autosomal*** '**polycystic*** •••kidney*** •**dlsease*** 
( ***ADPKD*** ) prompted us to investigate the pathogenetic role of 
c-myc in the induction and progression of the cystogenic phenotype in our 
mouse model. In young SBM kidneys, c^nyc was two- to threefokJ increased 
with persistent expression levels into adulthood, an age when c-myc is 
normally undetectable, in situ hybridization analysis of the c-myc 

•••transgene*** demonstrated Intense signal specifically overiying 
glomerular and tubular epithelium of developing cysts in fetal and young 
kidneys. Increased expression of c-myc correlated with the Initiation and 
progression of the PKD phenotype as evidenced by eariy tubular and 
glomenjiar cysts at El 6-5. Cyst number and size increased with age, with 
co-development of glomerular and tubular epithelial hyperplasia. 
Consistently, the mean renal proliferative index was increased apprxS- to 
20-fold in noncystic and cystic tubules of newborn SBM animals compared 
with littennate controls. Similariy in fetal and newborn kidneys the 
tubular apoptotic indices were increased apprxthree- to nine-fold over 
controls. Both proliferation and apoptotic rates in cystic tubules 
approached levels in developing tubules from the normal nephrogenic zone. 
We conclude that the pathogenesis of PKD hinges on a critical imbalance in 
c-myc regulation of the opposing processes of cell proliferation and 
apoptosis. recapitulating the ceOular phenomena in developing fetal 
kidney 
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AB Objective. To define the renal tubular functional abnormalities in 
patients with cystic disease of the kidneys. Methods. Patients with 
autosomal dominant polycystic kidney disease { *"ADPKD— ) (n = 4) and 
medullary sponge kidneys (MSK) (n = 3) with normal gtomenjiar filtration 
rate (GFR), determined by inulin clearance, and effective renal plasma 
flow (ERPF). measured by p-aminohippurate clearance, underwent 

measurement 

of proximal and distal tubular functions. Proximal tubular functions were 
determined by the maximum reabsorption of glucose (TMGIucose) and the 
maximum secretion of p-aminohtppurate (TmPAH). Distal tubular functions 
were measured by the maximum urinary concentrating and diluting 
mechanisms, and the urinary aerification response to acid load. Results 
TMGIucose was low in both groups (209 25 mg/min/1 .73 in the 
***ADPKD-* group and 1 1 0 28 nig/minA1.73 m2 in the MSK. compared 

vwth 

375 40 mg/min/1. 73 m2 in healthy controls; P < 0.05). Likewise. TmPAH 
was significantly diminished in patients with — ADPKD*" (72 +- 6 
mg/min/1.73 m2) and MSK (63 +- 5 mg/min/1.73 m2) when compared with 
healthy controls (89 4 mgATiin/1.73 m2; p < 0.05). Urinary maximum 
concentration after fluid deprivation was impaired in both •♦•ADPKD*" 
and MSK patients, but the diluting mechanism was intact Finally, the 
ability to excrete urinary ammonium and titratable acids following an oral 
acid load was inadequate in both the •"ADPKCT" and MSK groups. 
Conclusions. Proximal and distal tubular functions are impaired in 
patients with -"AOPKO*" and MSK when GFR and ERPF are normal, 
indicating tubular •••disruption*- by the cysts and the alteration of 




the tubuldnterstitial vascular relationship. 
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AB Autosomal dominant polycystic kidney disease ( — ADPKD*** ) is 

predominantiy caused by mutations of the gene PKD1 . which encodes a large 
protein, polycystin, of unknown function. A variety of arterial 
abnormalities occur vtflth increased prevalence in ***ADPKD— patients. 
Using an antiserum against the nondufrfcated region of the polycystin 
protein, immunostaining of vascular smooth muscle cells was detected in 
normal adult elastic arteries. Partial digestion of tissue sices with 
nonspecific proteases greatiy enhanced this staining. Similar enhancement 
was seen with specific elastase digestion. Immunostaining for smooth 
muscle actin was not affected by elastase. Antiserum preadsorbed with 
peptide antigen gave no staining. In specimens of intiacrania! aneurysms, 
aortic dissections, and dolichoectatic arteries from thirteen patients 
with —ADPKD*- . immunostaining of variable intensity for polycystin 
was demonstrated In arterial smooth muscle cells and myofibroblasts, along 
with •••disruption*** of elastic laminae. Further elastase digestion 
did not significantly alter staining patterns. Intracranial aneurysms from 
patients without —ADPKD'- also showed a variable degree of 
immunostaining with polycystin antisera in the same distribution. The 
expression of polycystin in arterial smooth muscle suggests a direct 
pathogenic rote for ••*ADPKD*** -related mutations in the arterial 
complications of this disease. 
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AB To characterize the cyst-lining cells in human autosomal dominant 
polycystic kidney disease ( •••ADPKD**' ), we perfonned 
immunohistological studies with specific antibodies against human 
aquaporin-2 (AQP-2. the vasopressin-regulated water channel) and 
aquaporin-3 (AQP.3), which are expressed only in collecting duct cells in 
the normal kidney. The polycystic kidney samples were obtained from 2 
hemodialysis patient at uninephrectomy Immunohistochemical studies 
revealed two types of staining of cyst-lining cells. Approximately 30% of 
all the cysts were simultaneously Immunostalned by both antibodies. Among 
these AQP-posltive cysts, more than 90% of the cysts were Intensely 
stained, with well-polarized localization of AQP-2 and AQP-3. In fewer 
than 10% of AQP-positive cysts, by contrast immunostaining for AQP-2 and 
AQP3 was faint and no clearty polarized localization of the channels was 
observed. We examined the immunostaining in further detail by electron 
microscopy. Staining specific for AQP-2 was mainly observed In the apical 
membrane of cyst-lining cells. Moreover, staining specific for AQP-3 was 
observed in all of the AQP-2-positive cysts. It appeared unlikely that the 
variations in immunostaining observed under the light microscope had been 
induced by total ***disniption*- of water-channel polarity. The 
present study suggests that about 30% of the cysts in our cases of 
•••ADPKD— were derived from the collecting duct cells and that the 
cyst-lining cells were well differentiated in temis of AQP expression. 
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AB Autosomal dominant polycystic kidney disease ( —ADPKD— ) describes a 




group of at least three genetica&y distinct disorders with almost 
Identical dlnical features that collectivery affects 1:1,000 of the 
population. Affected Individuals typicaDy develop large cystic kidneys 
and approximately one half develop end-stage renal disease by their 
seventh decade. It has been suggested that the diseases result from 
directs in interactive factors Involved In a common pathway. The recent 
discovery of the genes for the two most common forms of ••*ADPKD~* 
has provided an opportunity to test this hypothesis. We describe a 
previously unrecognized cdled-coil domain within the C temynus of the 
. PKD1 gene product, pdycystin, and demonstrate that it binds spedficaDy 
to the C temiinus of PKD2. HomotypIc interactions Involving the C terminus 
of each are also demonstrated. We show that naturally occurring pathogenic 
mutations of PKD1 and PKD2 —disrupt^ their associations. We have 
characterized the structural basis of their heterotypic interactions by 
deletional and site-specific mutagenesis. Our data suggest that PKD1 and 
PKD2 associate physically in vivo and may be partners of a common 
signalling cascade involved in tubular morphogenesis. 
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AB Glomeoitacystic kidney disease (GCKD) is a relatively rare condition with 
both a sporadic and familiat occurrence. Pathologfcally, GCKD is 
characterized by cystic dilatation of Bowman's space and the initial 
proximal convoluted tubule. As a heritable disorder, GCKD has primarily 
been recognized in infants with a family history of classic, autosomal 
dominant polycystic kidney disease ( '-ADPKD"* ). Dominantly 
transmitted GCKD associated with either hypoplastic or normal-sized 
kidneys has also been reported in older children and adults. A large, 
three-generation African-American family with familial GCKD is 
characterized. Of the 20 Individuals available for study, seven affected 
individuals were identified by renal sonogram or renal histopathology. 
GCKD in this family segregates as an autosomal dominant trait as evidenced 
by its apparent transmission from a father to his sons. A set of directed 

• linkage strategies indicates that the distinctive GCKD phenotype in this 
family results from a dominantly acting mutation that '-disrupts*** a 
genetic locus distinct from the •**ADPKD*- loci, PKD1 and PKD2, as 
well the human homologue of mouse jcpk mutation, a newly described murine 
GCKD. These analyses are the first known genetic studies conducted in a 
family with heritable GCKD and postinfantile age of onset 

L4 ANSWER 44 OF 56 CAPLUS COPYRIGHT 2003 ACS 

AN 1998:97865 CAPLUS 
DN 128:216149 

Tl The TSC2/PKD1 contiguous gene syndrome 
AU Harris. Peter C. 

CS MRC Molecular Haematology Unit, Institute of Molecular Medicine John 

Radcliffe Hospital, Oxford, UK 
SO Contributions to Nephrology (1997), 122(Hereditary Kidney Diseases) 76-82 

CODEN: CNEPDD; ISSN: 0302-5144 
PB S. Karger AG 
DT Journal 
LA English 

AB Tuberous sclerosis (TSC) is a dominantly Inherited, multi-system disorder 
characterized by the development of benign tumors (hamartoma), 
particulariy in the brain, skin and kidney. TSC is genetically 
heterogeneous with lod in the chromosome regions 9q34 (TSC1) and 16p13.3 
(TSC2). The TSC2 has been cloned and found to be next to the major 
autosomal dominant polycystic kidney disease ( ***ADPKD— ) locus 
(PKD1). Previous studies have suggested a role of the PKD1 gene in 
severe, eariy onset cases of PKD with TSC. Here we show that in 1 8 TSC 
cases diagnosed in Infancy with enlarged and pdycystc kidneys, all had 
deletions •••disrupting*- the coding region of the PKD1 gene, as well 
as the TSC2 gene. We found that of the 1 7 cases to have germ line 
deletions involving both genes, a consistent pattern emerged of disease 
manifesting at an early age and a poor renal prognosis. One surprising 
finding was the level of mosaicism. 7 of 25 contiguous deletions were due 
to somatic mutations. Involvement of the PKD1 gene is implicated in most 
cases of renal cystic disease in TSC through deletion (somatic or 
germline) and possibly through other mutations which influence expression. 
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AB Autosomal dominant polycystic kidney disease ( *"ADPKD^- }. the most 
frequent inherited kidney disease, usually manifest in adulthood, is 
characterized by the development of multiple renal cysts variably 
associated with extra-renal abnormalities. Pathophysiologic studies have 
shown that expansion of kidney cysts results from transepithelial fluid 
secretion and ceOular proliferation of relatively Immature cefls. in 
association v*flth remodeling of the tubular basement membrane. Interstitial 
fibrosis and widespread apoptosts likely contribute to the loss of renal 
function. Clinical detennlnants of progression to renal insufficiency are 
the genetic fonri of the disease, gender and probably blood pressure level. 
Liver cysts, occurring in 60% of patients by age 50. are usually 
asymptomatic. Some patients with massive polycystic liver may require cyst 
fenestration and/or resection. Cerebral aneurysm is detected in 8% of 
patients overall, and in 16% of those vwth a family history of cerebral 
aneurysm. It may rupture and lead to subarachnoid haemorrhage. Screening 
for cerebral aneurysm is reconrvnended in young patients with a positive 
family history. The gene responsible for 85% of the cases (PKD1), has been 
identified in chromosome region 16p13. It covers 52kb and includes 46 
exons giving a transcript of 14.5 kb coding for a protein of 4,203 amino 
acids, now called pdycystin. Polycystin is probably an integral membrane 
protein with multiple extra-cellular domains that are involved in 
cell-cell and/or cell-matiix Interactions. The gene accounting for the 
vast majority of the remaining cases (PKD2) has been identified in 
chromosome region 4q21. It codes for a protein of 968 amino adds, which 
appears to be a transmembrane protein, putatively functioning as an ion 
channel or pore. PKD1 could act as the regulator of PKD2 activity. 
"•Disruption*'' of convnunfcation between matrix and cell by the mutated 
protein could account for the whole dinico-pathdogical features of 
***ADPKD*** . Further understanding of both the function of PKD1 and PKD2 
proteins and the cystic pathway should pave the way for therapeutk; 
intervention. 
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AB Autosomal recessive polycystic kidney disease (ARPKD) Is characterized by 
the formation of large collecting tubule and ductular cysts that often 
result in renal insuffidency within the first decade of life. 
Understanding the process leading to cyst fonnation will require the 
identification and characterization of genes involved in the etiol. of 
this disease. In this regard, the authors previously described the 
generation of a mouse model (TgN737Rpw) for ARPKD and the ctoning of a 
candidate gene. Here, the authors show direct involvement of the Tg737 
gene in collecting duct cyst formation by expressing the wild-type Tg737 
cDNAasa •**transgene*" in TgN737Rpw mutants. In contrast to 
TgN737Rpw mutants, the "rescued" animals sunrive longer, have normal renal 
function and normal localization of the EGFr to the basdateral surfaces 
of cdlecting duct epithelium. 
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AB The proto-oncogene c-myc has been implicated in both cellular 
proliferation and apoptosis, and v« have shown tiiat overexpression of 
c-myc can induce polycystic kidney disease in —transgenic*** mice. 
To elucidate the molecular and cellular defects undertyirig cystogenesis 
vre have investigated the potential roles of cdl prdiferation and 
apoptosis as they relate to c-myc and modulators of c-myc function in 
human autosomal dominant pdycystic kidney disease ( — ADPKD*** ). 
Renal c- myc expression was consistentiy elevated, up to 1 5-fold, in 
•"ADPKD— . High levels of c-myc expression correlated with 10- to 
100-fold increased proliferation index in cystic epithdium. 
Interestingly, steady-state levels of bd-2 mRNA were also increased up to 
20-fold and Bd-2 protein was maricedly elevated. In contrast, the 
expression of bax and p53 was virtually unchanged. However, apoptosts was 



consistently and sjgnificantiy incfeased in "'ADPKD— kidneys, 
unchecked by high levels of Bd-2. Together with profiferation. apo'ptosis 
nriay thus represent a general mechanism for cyst growth and tissue 
remodeling. We conclude that both epithelial cefl proliferation and 
apoptosis required for normal kidney homeostasis are deregulated in 

'**ADPKD"* , recapitulating the renal developmental program. 
Furthermore, abnormal expression of proto-oncogenes regulating these 
processes is an Important mediator of cystogenesis in human ***ADPKD'** 
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AB Recently, the gene for the most common form of autosomal dominant 
polycystic kidney disease ( "•ADPKD*** ), PKD1 (polycystic kidney 
disease 1). has been fully characterized and shown to encode an integral 
membrane protein, polycyst'n, invo^ed in cell-cefl and/or cell-matrix 
interactions. Study of the PKD1 gene has been complicated because most of 
the gene lies In a genomic region reiterated several times elsewhere on 
the same chromosome, and consequently only seven mutations have been 
described so far. Here we report a systematic screen covering appnc 60% of 
the apprx 2.75 kb of translated transcript that is encoded by single-copy 
DNA. We have identified and characterized six novel mutations that, 
together with the previously described changes, amount to a detection rate 
of 10%-15% in the population studied. The neviHy described mutations are 
two deletions, an insertion of a T-nucleotide causing a frameshift, two 
single-base-pair substitutions resulting in premature stop codons. and a G 
fwdarw C transversion that may be a missense mutation. These results have 
important implications for genetic diagnosis of PKD1 because they indicate 
that the majority of mutations lie within the duplicared area, whfch is 
difficult to study. The regions of polycystin removed in each mutation so 
far described are assessed for their functional significance; an area 
•"disrupted*** by two new small in-frame changes is highlighted. PKD1 
mutations are contrasted with those in the PKD1/rsC2 contiguous-gene 
syndrome, and the likely mutational mechanism in PKD1 is considered. 
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AB Autosomal dominant polycystic kidney disease ( ***ADPKD*** ) is a common 
genetic disorder which frequently results in renal failure, due to 
progr^sive cyst development The major locus, PKD1, maps to 16p13.3. A 
chromosome translocation is identified assocd. with ***ADPKD"* which 
—tfsrupts*** a gene (PBP), encoding a 14 kb transcript, in the PKD1 
candidate region. Further mutations of the PBP gene were found in PKD1 
patients confirming that PBP is th PKD1 gene. This gene is located 
adjacent to the tuberous sderosis (2) locus in a genomic region that is 
reiterated more proximaBy on 16p, The duplicate are encodes three 
transcripts substantially homologous to the PKD1 transcript Partial 
sequence anal, of the PKD1 transcript shows that it encodes a novel 
protein. Screening of actual or suspected •**ADPKD*^ patients for 
nonrnal or mutated PKD1 can be used for diagnostic purposes. PKD-I assocd 
disorders such as —AOPKCT* may be treated or prevented by PKD1 gene 
therapy and/or administration of functional PKD1 protein to affected 
cells. 
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AB Once viewed as hopelessly incurable disorders and the dustbin for careers 
in academic medicine, the polycystic kidney diseases have emerged as prime 
targets of pathophysioiogk: stody and paHrative and definitive treatment 
in the era of molecular medicine. Polycystic kidney disease (PKD) may be 
hereditary or acquired. The major inherited types are autosomal dominant 
(AD) and autosomal recessive (AR). ***ADPKD— is caused by at least 
two (and possibly three) genes located on separate chromosomes, whib 
•**ADPKD— -1 is due to a 14 kh transcript in a duplicated region on the 
short ami of chromosome 16 very near the .alpha. -globin gene cluster and 
the gene for one form of tuberous sderosis. ••*ADPKD*** -2 has been 
assigned to the long arm of chromosome 4. ARPKD is due to a mutated gene 
on both copies of the long arm of chromosome 6. Cysts originate in renal 
tubules. Proliferation of tubule epithelial cells modulated by endocrine, 
paracrine, and autocrine factors is a major element in the pathogenesis of 
renal cystic diseases. In addition, fluid that is abnormally accumulated 
within the cysts is derived from glomerular filtrate and. to a greater 
extent, by transepithelial fluid secretion. Abnormal synthesis and 
degradation of matrix components associated with interstitial inflammation 
^reaaii\\3ona\ features in the pathogenesis of renal cystic diseases. The 

•**ADPKD— genotypes are characterized by bilateral kidney cysts, 
hypertension, hematuria, renal infection, stones, and renal insufficiency 
'"ADPKD*** is a systemic disorden cysts appear with decreasing 
frequency m the kidneys, liver, pancreas, brain, spleen, ovaries, and 
testis. Cardiac valvular disorders, abdominal and Inguinal hernias, and 
aneurysms of cerebral and coronary arteries and aorta are also associated 
vwth •**ADPKD*** . Treatment is supportive: dietary regulation of salt 
and protein intake, control of hypertension and renal stones, and dialysis 
and transplantation at the end stage. ARPKD is a relatively rare disease 
that causes clinical symptoms at birth, with significant mortality in the 
first montti of fife. The cysts develop primarily in the collecting ducts 
because of a failure in the matjration process. Early complications 
include Potter's syndrome; excessive size of the kidneys, causing 
respiratory dysfunction; hypertension; and renal insufficiency. Hepatic 
fibrosis is an associated extrarenal problem that results in significant 
morbidity in young children and adolescents. Treatment includes supportive 
care, dialysis, and renal transplantation. Acquired cysts 
(solitary/simple) are commonplace in older persons. Multiple cysts may be 
seen in association with potassium '**deficiency*- , congenital 
disorders, metabolic diseases, and toxic renal injury. Acquired polycystic 
disease occurs in the setting of chronic, progressive renal scarring due 
to diabetes mellitus, chronk: glomerulonephritis, or other renal disorders 
that lead to azotemia. Acquired cystic kidney disease (ACKD) is seen most 
commonly In patients undergoing dialysis (> 75,000 cases) and is discovered 
inadentally in most instances. The nephrons that survive the underlying 
renal diseases are stimulated to grow and accumulate abnormal amounts of 
fluid. The disease Is the consequence of the uremfc environment, with 
replacement of renal function with an aRograft leading to reversal of the 
cystic lesions in some cases. In contrast to patients with •*'ADPKD**' 
and ARPKD, those VMith ACKD are more Bkely to have solitary or 
multicentric adenocarcinomas. Future therapies of hereditary renal cystic 
disorders wiO be directed at diminishing the extent of epithelial 
ceDuiar proBferation. transepithefial fluid secretion, and interstitial 
fibrosis and at correcting the genetic defects. 
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AB Autosomal dominant polycystic kidney disease ( •^AOPKD— ) is a common 
genetic disease which frequently results in renal failure. The major 
-•ADPKD"* gene, polycystic kidney disease 1 (PKD1). has recently been 
identified. In an attempt to understand better the aetiology of this 
disorder we have searched for mutations in the PKD1 gene. Analysis of 
three regions In the 3* part of the gene has revealed two mutations that 
occur by a novel mechanism. Both mutations are deletions (of 16 or 20 bp) 
within the same 75 bp intron and although these deletions do not 
"•dsrupt*" the splice donor or acceptor sites at the boundary of the 
intron, they nevertheless result In aberrant splicing. Tvro different 
transcripts are produced in each case; one includes the deleted Intron 
ytM\e the other has a 66 bp deletion due to activation of a cryptic 5' 
splice site. No nomial product is generated from the deleted gene. 
Aberrant splicing probably occurs because the deleted intron is too small 
for spliceosome assembly using the authentic splice sites; this mechanism 
has previously only been described from in vitro studies of vertebrate 
genes. A 9 bp direct repeat has been identified within the intron, which 
probably facilitated deletion by promoting misalignment of sequence. The 
possible phenotypic implcatrons of producing more than one aberrant PKD1 
transcript in these cases are discussed. 
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Tl The polycystic kidney disease 1 gene encodes a 14 kb transcript and lies 

within a duplicated region on chromosome 16. 
AU Ward. Christopher J.; Peral, Belen; Hughes. Jim; Thomas. Sandra; Gamble 
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AB Autosomal dominant polycystic kidney disease ( *"ADPKD*^ ) is a common 
genet« disorder that frequently results in renal failure due to 
progressive cyst development The major locus. PKD1 , maps to 1 6p1 3.3. We 
identified a chromosome translocation associated with ***ADPKD*** that 
•"disrupts"* a gene (PBP) encoding a 14 kb transcript In the PKD1 
candidate region. Further mutations of the PBP gene were found in PKD1 
. patients, two deletions (one a de novo event) and a splicing defect, 
confirming that PBP Is the PKD1 gene. This gene is located adjacent to the 
TSC2 locus In a genomic region that is reiterated more proximally on 16p. 
The duplicate area encodes three transcripts substantially homologous to 
the PKD1 transcript Partial sequence analysis of the PKD1 transcript 
shows that it encodes a novel protein whose function Is at present 
unknown. 
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Tl Deletion of the TSC2 and PKD1 genes associated with severe infantile 

polycystic kidney dIsease-A contiguous gene syndrome. 
AU Brook-Carter. Phillip T; Peral. Belen; Ward. Christopher J.; Thompson 
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AB Major genes which cause tuberous sclerosis (TSC) and autosomal dominant 
polycystic kidney disease ( "'AOPKO— ). known as TSC2 and PK01 
respectively, lie immediately adjacent to each other on chromosome 16p. 
Rerial cysts are often found In TSC, but a spedffc renal phenotype, 
distinguished by ttie severity and infantile presentation of the cystic 
changes, is seen in a small proportion of cases. We have identified large 
deletions •"disrupting"* TSC2 and PKD1 in each of six such cases 
studied. Analysis of the deletions indicates that they Inactivate PKDl in 
contrast to the mutations reported in ""ADPKD"* patients, where 'in 
each case abnormal transcripts have been detected. 
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Tl C-MYC AS AN INDUCER OF POLYCYSTIC KIDNEY DISEASE IN 
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AB In this study, a genetic model of polycystic kidney disease (PKD) has been 
produced In "•ti^nsgenic"* mice bearing the murine c-myc gene driven 
by the SV40 enhancer and the adult .beta.-globin promoter. These animals 
reproduciWy develop PKD and die of renal failure. The phenotype appears 
to result from the overexpression of c-myc in the renal tubular epithelium 
and consequent abnormal ceD proliferation. These ""transgenic"* 
mice represent a genetic model of PKD which bears similarities to human 
autosomal dominant PKD ( '"ADPKD"* ) with respect to renal 
morphology, renal functional alterations and dominant transmission. Study 
of these •••transgenic"' mice may offer valuable insights into the 
pathogenesis of PKD. 
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Tl Liver cysts associated with polycystic kidney disease Role of Tc-99m 

hepatobiliary Imaging. 
AU Salam M.; Keeffe E.B. 
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AB A 42-year-old woman vtfltii multiple hepatic cysts associated with 
•••autosomal*" "*polycystic**^ •"kidney*" "'disease*" 
was evaluated for abdominal discomfort and new liver test abnonnalities 
following blind aspirations of her liver cysts. Tc-99m mebrofenin 
hepatobiliary imaging revealed a markedly enlarged liver with multiple 
photon "•deficient^" areas, focal retention of isotope In the left 
hepatic ductal system, no accumulation of radionuclide In cysts, and an 
unusual medial gallbladder position. Endoscopic retrograde cholangiography 
confirmed all of these findings. Abdominal discomfort and liver 
biochemical abnomnalities were attributed to cyst compression of nearby 
stiuctures. including bite ducts. Hepatobiliary imaging is useful to 
exclude communication of bile ducts with hepatic cysts, to detect 
iricidental abnonnalities such as partial bile duct ofetixiction, and to 
distinguish the gallbladder from nearby hepatic cysts. 
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Tl Hyperuricemia, gout, and autosomal dominant polycystic kidney disease. 
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AB The relationship between hyperuricemia, gout, and autosomal dominant 
polycystic kidney disease ( "'ADPKD*" ) is not widely recognized. In 
an attempt to further clarify this relationship, the authors have studied 
17 patients witti *"ADPKD"* . 9 controls. 9 patients with proven gout 
and chronic renal failure. 1 1 patients with gout and normal renal 
hinction, and 1 1 patients with chronc renal failure. The mean serum uric 
acid concentration was higher in patients with •"ADPKD*" as a group 
than in controls (8.0 .+-. 1.7 mg/dl vs. 6.4 .+-. 1.6 mg/dl, p < .02) 
ainical gout was identified in 24% of patients with -"AOPKO*" ; none 
of the patients with chronic renal faSure of other etiologies had gout 
Fractional excretion of uric acid and the activity of the enzyme 
hypoxanthine guanine phosphoribosyl transferase (HGPRT) were not different 
among the groups studied. From this study the authors conclude tiiat 
*"ADPKD*" should be included among those diseases assodated with 
hyperuricemia and gout A partial *"deficiency"* in HGPRT or 
abnomial renal handling of uric acid do not appear to be responsible for 
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